This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




Pa^t — 
Qffiofe 





PRIORITY 
DOCUMENT 



J The Patent Office 



Concept House 
Cardiff Road 
Newport 
South Wales 
NP9 IRH 



INVESTOR IN PEOPLE 



SUBMITTED OR TRANSMITTED 
BUT NOT IN COMPLIANCE WITH 
RULE 17.1(a) OR (b) 



\ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with die Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under die Companies Act 
1980 with die same name as that with which it was registered immediately before re- 
registration save for die substitution as, or inclusion as, die last part of die name of the words 
"public limited company" or dieir equivalents in Welsh, references to die name of the company 
in diis certificate and any accompanying documents shall be tteated as references to the name 
with which it is so re-registered. 

In accordance widi die rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 

Re-registration under die Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 



Dated 2 March 1999 




An Executive Agency of the Department of Trade and Industry 



nts Forj 



The. 



Patents 
(Rule 16)^^ 



'77 



9824703.4 



Request for grant of a patent 

(See the notes on tbe back of this form. You can also get 
an explanatory leaflet from tbe Patent Office to belp 
you ftU in tbisform) 



Your reference 



THE PATENT OFFICE 

RECEIVED 8Y POST 



i fl2 NOV 1998 



C324/G 



The Patent Office 

Cardiff Road 
Newpjort 
Gwent NP9 IRH 



2. Patent application number 

(The Patent Office will fiU in this part) 



3. Full name, address and postcode of the or of 

each applicant (underline all surnames) 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 



Michael COLE 
Poplar Farm 
Moles ford 
Woodbridge 
Suffolk 
IP13 OAL 
United Kingdom 



4. Title of the invention 



Control of weight during evaporation of samples 



5. Name of your agent (if you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including tbe postcode) 



Keith W Nash & Co 

90-92 Regent Street 

Cambridge 

CB2 IDP 



Patents ADP number (if you know it) 



If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 



7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 

8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yes* if: 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor wbo is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



1206001 



Country Priority application number 

(if you know it) 



Date of filing 
(day/ month /year) 



Number of earlier application 



Date of filing 
(day/ month /year) 



Patents Form 1/77 



Patents Form 1/77 



9^_,Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 

Continuation sheets of this form 

Description 5 

d^imcsj 0 
Abstract q 

Drawingrj> 2 - 



10. If you are also filing any of the following, 
state how many against each item. 

Priority docimients 

Translations of priority docimients 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77J 

Request for preliminary examination 

and search (Patents Form 9/77) 



Request for substantive examination 
(Patents Form 10/77) 





Any other documents 

(please specify) 






11. 




I/We requesi 
Signature 


he grant c 


fa patent on the basis of this application, 
lA^^V.^ Date 11,11.98 



Knith W Nash & Co, Agents 

12. Name and daytime telephone number of Mj- Nash (01223) 355477 

person to contact in the United Kingdom 

Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publicaHon or 
communication has been given, or any such direction has been revoked 

Notes 

^) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write ''see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. 

4) If you have answered *Yes' Patents Form 7/77 will need to be filed 

e) Once you have filled in the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 




Patents Form 1/77 



C324/G 



1 



Title: Control of weight during evaporation of samples 
Field of Invention 

This invention relates to a method of and apparatus for controlling the weight of samples 
dissolved or suspended in a liquid while they are evaporating in a vacuum. It is 
particularly applicable to samples in centrifugal evaporators. 

Background to the Invention 

Samples to be evaporated in centrifugal evaporators are usually held in glass or plastic 
tubes or, sometimes, in a large number of small wells in plastic blocks. The sample 
holders are mounted upon a rotating assembly and spun at relatively high speed so that a 
considerable centrifugal force is applied to them in an outward direction, which forces the 
liquid to the lower part of the sample tubes and prevents any frothing or spitting of the 
liquid out of the sample tubes when a vacumn is applied. The spinning samples are held 
in a vacuum-tight chamber (referred to herein as a "chamber") which is connected to a 
vacuum pumping device. 

Centrifugal evaporators of this type are well known and many types are available 
commercially. One problem from which such evaporators suffer, is diat it is very 
difficult to obtain a desired continuous read-out of the weight of the sample in the holders 
as the liquid is being evaporated, since the holders are being spun at a high speed, 
typically at about 1400 r.p.m. The possibility has been considered of continuously 
weighing die whole evaporator during spinning. However, this involves measuring a total 
weight of die order of 50 kg to an accuracy of about 1 gm, which is a very demanding 
task. 

Another problem arises when evaporation needs to take place simultaneously for different 



solvents, or solvent mixtures of differing compositions, in which the samples are 
dissolved or suspended. In this situation those samples which are held in the more 
volatDe solvents or mixtures will evaporate faster than the ones held in the less volatile 
solvents, and this can lead to an excessive imbalance in the rotating assembly, and 
consequent imwanted vibrations. Hiis would also mitigate against the possibility of 
weighing the whole evaporator. 

In most centrifugal evaporator machines such unwanted vibrations are arranged to trip an 
out-of-balance sensor to thereby stop the machine, but in machines without a sensor the 
vibrations can cause damage to the machine and even to the samples. Sometimes the 
vibration problem can be overcome by careful loading of the evaporator, or by stopping 
the process from time to time and rebalancing the load by adding liquid to empty samples 
or by rearranging the samples in the rotating assembly. Both these methods are tedious 
and time constmung. 

It is an object of the present invention to enable the weight of a sample in a centrifugal 
evaporator to be continuously and accurately measured during evaporation. 

It is another object of the invention to enable the operation of a centrifugal evaporator to 
continue despite a considerable imbalance of forces. 

Summary of the invention 

According to one aspect of the invention there is provided a method of weighing a sample 
dissolved or suspended in a liquid dxiring evaporation in a chamber of a centrifugal 
evaporator, comprising the steps of attaching a force measuiring transducer between a 
sample holder and a rotor, obtaining force signals from the transducer while the rotor is 
spinning, and converting the signals into corresponding weights by taking accoimt of a 
factor for die centrifugal force exerted on the sample holder. 



The invention also extends to apparatus for measuring the weight of a sample as 
aforesaid, comprising a vacuum chamber, a sample holder connected to a rotor therein, a 
force measuring transducer attached between the holder and the rotor, and means for 
transmitting signals from the transducer to a reception means outside the chamber, and 
means for converting the signal to a value proportional to the weight of the sample 
holder. 

The weight of the sample can then be continuously calculated by taking account of the 
centrifugal force and deducting the known weight of the holder. 

The transducer is preferably a load cell; alternatively a strain gauge or position sensor 
may be utilised. 

According to another aspect of the invention in the processing of samples in a centrifugal 
evaporator in which the samples are dissolved or suspended in liquids of differing 
volatility, any imbalance caused during spinning of the rotor and resulting in unwanted 
vibration is at least partially compensated for by associating with the rotor an automatic 
balancing unit. 

Preferably the said unit comprises a bearing raceway incorporating a plurality of rolling 
elements such as ball bearings which incompletely circimiferentially occupy a raceway, 
and which in use automatically distribute themselves to coxmteract the said imbalance. 

Only limited space is available within apparatus as described herein for laboratory use and 
the like, and according to a further aspect of the present invention, the rolling elements 
are constructed from a dense material such as Tungsten or depleted Uranium. This 
allows the overall size of the raceway to be reduced both in depth and diameter, due to 
the increased mass of the rolling elements obtained by using high density materials 
therefor. 
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Brief description of the drawings 

The invention will now be described, by way of example only, with reference to the 
accompanying drawings in which: 

Figure 1 is a schematic side view of a centrifugal evaporation system incorporating a 
force measuring transducer in accordance with the invention; and 

Figure 2 is a perspective view of a dissembled automatic balancing unit associated with 
the rotor of Figure 1. 

Detailed description 

Referring first to Figure 1, this depicts a complete centrifugal evaporating system which 
is more fully described in copending Application No. 9803684.1 (ref: C311/G). The 
subject matter of said Application is therefore hereby entirely incorporated by reference 
into the present Application. 

Sample holders m the form of blocks 4 are connected to pivots 13 such that the samples 
are held vertical during loading into the chamber 14. When the rotor shaft 5 is rotated 
the blocks swing out to a horizontal position due to centrifugal force. 
Attached between each blocks and the shaft is a load cell 17 which records the horizontal 
force on the block which, when the rotor is spinning, will be proportional to the weight 
of the sample plus the sample holding assembly. Since the latter is constant the sample 
weight can readily be obtained. Of course, the apparent weight will be exaggerated by a 
factor due to the centrifugal force, but this factor will remain constant for a given rotor 
speed. 

The power supply for the load cell may be provided in the same way as that for the direct 
temperature measurement described in the above mentioned Application No. 9803684.1. 
The weight signal is processed and transmitted to a receiver and decoder outside the 
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chamber in a similar mamier but via a separate chamiel. 

In this way experiments have shown that one can measure weights of samples in holders 
weighing up to 1200 gm to an accuracy of better than 1 gm. This measurement allows 
accurate assessment of the correct moment at which to switch off sample heat, and of the 
point at which the samples are completely dry. 

Figure 2 shows a proprietary automatic balancing unit which is preferably fitted to the 
rotor shaft 5 as close as possible to the sample blocks 4. Here vibration caused by rotor 
imbalance is likely to occxir, when solvents of different volatility are used for the 
samples. 

The unit may be the Auto-Balancing xmit produced by the bearing manufacturing company 
SKF. 

As shown in Figure 2, the unit comprises inner and outer raceways 20 and 22 between 
which a number of loose ball bearings 24 are freely movable. The ball bearings 
distribute themselves automatically to counteract the imbalance in the rotor shaft 5. 

Balancing devices which can be used to reduce out-of-balance forces in weighing 
apparatus of the type described herein are described in WO 98/01733, and in accordance 
with the preferred aspect of the invention, the ball bearings are of a material having a 
density higher than that of steel, such as Tungsten or depleted Uranium. 
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